0.3
AdQ = cdT+pdV by the First law
R
= Cd;‘;‘ '_vI‘OW Stnee  pv=RT
a8 = (f2= _ % ar Ve . dv
ft T J:n_ ¢ T +;Vi RT
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independent sf process
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() pV'= constant for an adiabatic quasistatic process. S’uéstitut/hy py/=VRT we have

YV ;V‘r Vf -
T % TeTey

(b) The entropy change of an ideal 7 ™ o process taking 7t from T, Vi Lo Tf, Ky was
found Tn problem 4.2 A= I/Cvﬁn‘;f.‘ _,_VR'Q“_%

A5=0 for an adiabatic quasistatic process Hence
0= o5y

R o CP—CV N
Gnce Co. g T Y=1,and snce n1=0 6 it follows that
Ve \1—F

by W= (pdV =avea under wwvve = (300 Joules

€©) To fmd the heat, ®, we Fiyst o the energy d«avxge T goTeq Srom 4 to C.
Ths, Uf course, T Thdependent f the Poh.
AE=CyaT=2ZR(Te-Ta) = 2 (PVe - Pala ) = 1500 joules

Then cince & =2E+W
= 1500+ (3cc - 280030‘/!(65

@ From problem 43 2S= Cv&\—% +R Zm—(—‘;:-
3

B 12 x 0 /R LBR(D,
= ZRP”‘ 6)((0;/@ +R£V\ lo;

= 283R = 235 jouls/K




6.1
(a) The probability that the sys%m T Th o stale with energy E T proportional to
The Boltzman factor e~ /KT, Hewce the rutio of the Probability of beTng

™ the fwst e»xige;\/z l:’_l‘@ Lo the probability of betng i the ground stz 75

e ~ W/ /T
 Tw
e /2kT
(b) By the definition of mean value
i -3hw/akT T/
?.: :é."ﬁwe'ﬁur/sz*_é*ﬁWe i Ww 1+3e E
e—'ﬁw/sz - e—S'ﬁW/sz 2 1.+ e-’ﬁw/k-r

6.6 E

(a) N(e|+6z)/2

|
(61'61)/(4

T

A< T approaches 0 the systen tends to the (ow emevgy stale, while Tn the
(it of figh tewpersitures all stales become equally probable. The energy
qoes $rom the (ow to the l/ﬁgh temperature fimit when €,- €1 xkT.
b). The specifre hedl ®&, ¢y = (—:—.%)V , 1-e. the slope of E.
v

T
ekt et —(€2-€1)/kT
ey e Gop o e Sk

T>0, E=>nNe, and T>o, E-> N(%)



To fmd the temperture at which E changes $rom the low To the high
Temperature [tnit , we ewoludtz T where

(&2~ €1 )/ kT
= & +E
Beile, s LT o T ey [

e téze
1 + e-'(éz"én/l"r

= = E—-&
which. yrells e ld 1 or (Ez-&() ~ kT

. = 2 —(62-€1)/eT
Tl/}e he&'t CAPQC(W TS CV = §$ = NCézl-él) e s o
kT*[1+e ]

and G=>0 as T>o, T> 00,

6.7
(2) The mean energy per mole T$
- - -t ~&rieT
Eapoe Troee™ "  ausee i
I+ 2o ~%/kT o peT

where N& s Avogodros number. . i
(b)Y We Fma the molay eWb'v-opy from the porﬁt?on Sunction, Z- C'/(eo\r-(y’ Z:Z

whee T=3 € “ST Ye sum being over stalzs of o sigle nucleus.

Thus C=an e“"/"7+ o erkT

and S=k(¢»2+ﬁ§)= Na k %(1+2e—6/kr)-f' T(1t2e ) 2)

€) As T>0 , The nucleii go to the ground stalz; and by the Jeneval defimtion
of entropy S=Nakn =Nskud =0
As T>c0 | all stats become equally probable , <L >3 and S=Nak fn 3
It ® eastly verified that expression (z) approaches these (imits by the fact

= —&/
¢ S e € Se (Ton)
(d) From (1) we have ¢
-</kT v
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